whatever its nature, may for ever remain concealed. This is to weaken considerably our power of thinking of the aether as an actually existing medium, though it in no way affects the scheme of properties which it was intended to connote. Rather in the hands of Lorentz and Larmor it becomes a confirmation of the theory to find that the experiments actually do fail. But it is hardly true to say that, if we grant this hypothesis that we shall never be able to identify a unique frame of reference for the mathemetical theory, then we deny the existence of a real medium of propagation of the physical effects of light and electricity. What we do is only to question the sufficiency of the existing conceptions of the nature of this medium, and the validity of identifying it with a frame of reference which experience finds to be far from definite.
4. If the dynamics of Newton leave some ambiguity in the meaning of space relations there is no such doubt left in the case of time intervals. So definite was a time interval to him that he was able to speak of absolute time as ' flowing evenly on' as if independent of all phenomena. One of the fundamental elements in this idea of absolute time is that of the 'simultaneity of events' at different places. No ambiguity about the meaning of this appears to have arisen. But if we grant the impossibility of determining the velocity of the earth through the aether, using the term for a moment in the sense of the frame of reference for the propagation of light, this idea of ' simultaneity' becomes as vague as that of the velocity of a moving body.
If we consider that the science of astronomy and the law of gravitation are dependent for their verification on optical observations, we shall be inclined to agree that so far at any rate the criterion of simultaneity which has been used in practice has been one based on optical communication. Now we shall see later that the setting up of a standard of simultaneity by means of light signals is not possible until a definite velocity is assigned to the observer. Thus the hypothesis of relativity requires a reconsideration of the way in which we measure time.
This again reacts on the measurement of the length of a